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(57) ISft] (57)[ABSTRACT of the Disclosure] 



lift] [PURPOSE] 

1i£*tt*fc*5tt5# This invention aims at providing the solid 

jjf^^Dxfi/y^ffl^ polymer fuel cell which has the battery property 

5dfcft<, * L<fKH&ft;£ft excellent in the manufacturing process 

fcRJftXg-C-rCftfc«»ttft simplified remarkably, without using the 

& 5 BttfiiH'aWWtHl Polytetra chloroethylene in a prior art. 



[CONSTITUTION] 

^ A method of this invention mixes the catalyst 
-fyyt fcfiW LTftSWsDSE, which carries platinum to carbon black, and the 
Hflcjl; 4HF-gftR£ L"^^ * solvent solution of the ion exchange resin as a 
y^liMftlB©***** 3 *^* solid Po^mer electrolyte and the solvent for 
LTBSMRSrH? dilution, and forms a suspension. 

Tnis suspension is depositted on the 
£ftfcfi>lllEW±t-^IS£^ water-repellent-ization-treated electrode base 
fcV^-eanJE4fctt«3l^«t 5tt material. 

SiiS^Sr, L< fiSMft^ Subsequently, an electrode sheet is formed by 
"CiMB LT» filtering this suspension by the electrode base 
HjBtt+^e^lflWIWItlSitJ 5 material by pressurization or attraction, making 
^ySS*WJIBSr«*»*trt^ it disperse preferably, and receiving the 
R9ii*-frS-tfc«t9 •Sv' platinum supported catalyst and ion exchange 

— h&fl^J&U ^SB^— h 2 resin in this suspension in an electrode base 
ttOBB^H^ft^WMtBt material, the ion-exchange-resin film as a 
UT©>f ^ VSS*WJIBI*** solid-polymer-electrolyte film is sandwiched and 
^ x ^5/ h7 ? u^U"C»®liv' hot-pressed between these two electrode 

— hkfcJ tt: sheets, and the joining * unification of this 
— fWfcl" 5 - ^ SrWlfti electrode sheet and this ion-exchange-resin film 
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is done. 

It is characterized by the above-mentioned. 
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Current density, 
Examptel, Example2 



[CLAIMS] 



[CLAIM 1] 

A manufacturing method of the solid polymer 
fuel cell, in which the catalyst which carries 
platinum to carbon black, and the solvent 
solution of the ion exchange resin as a solid 
polymer electrolyte and the solvent for dilution 
are mixed, and a suspension is formed. 
This suspension is made to deposit on the 
water-repellent-ization-treated electrode base 
material. 
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fift/WKloiW ^-^XitBfJB Subsequently, an electrode sheet is formed by 

£®g*SWrtl^9iA£i£6:: filtering this suspension by the electrode base 

b\z£ 9fi8*v"— h&Mf&L, material by pressurization or attraction, and 

glii/- h 2fe<DFfFH;:[§]f£fii receiving the platinum supported catalyst and 

ft^F9MWRk LX<D4 ion exchange resin in this suspension in an 

SMS/BR^fe^ electrode base material, between these two 

LtMttv''- h t v£4 Jt^ZZl electrode sheets, the ion-exchange-resin film as 

WfHtW£k i k%k J & • — {MM" 5 a solid-polymer-electrolyte film is sandwiched 

r t Sr#jSfc*f 5B#i*^Fffl and hot-pressed, and this electrode sheet and 

$ t &WMV>Wkjjlfeo this ion-exchange-resin film are joined * unified. 

[|»*S2] [CLAIM 2] 

S£>f ^"^XlftlHJB^SfflESJK^ The amount of the solvent solution of this ion 

^^SMftflg^ UTIS exchange resin is in the range of 5 to 50 

ttI10 0liS^5-5 0 weight-parts per 100 weight-parts of this 

fifiSB<Z)36l8l£fc9 > i£8fe<Rj§ catalyst as an ion exchange resin. 

££<£>S#\ R>f ^"^SlW»fl&^ The amount of this dilution solvent is in the 

glSSlOOitS^s 1 range of 100 to 400 weight-parts per 100 

0 0 — 4 0 0jti3$E>j£Hifcfc weight-parts of solvent solutions of this ion 
9 , y y — ^llfl^fltlta 5 exchange resin. 

2. 5~2 5Bfi%^jfiHt^fe It is in the range of 2.5 to 25 weight% of 

<5ft>}<*I 1 fEfcC^fe, solid-content concentration of this slurry. 

The method of Claim 1. 

[»#*3] [CLAIM 3] 

i$%M£fc£>MW{$(D-fk&, The amount of the suspension to deposit is the 

ikh 0 1—4 method of Claim 1 in the range of 0.01 to 4 

m g / c m 2 <D$M\^foZ>Zn$i mg/cm 2 as a platinum amount, respectively. 

« i tm<vjjfe 0 

[BMW 4] [CLAIM 4] 

RiRiS^ MMti& l P<D&£in¥f The method of Claim 1 that this filtration is 

ttjJtioilMd-ViSlJlWJIB^ft repeated until the platinum supported catalyst 

< ftSS^iftflig^JxSfflhRJS and ion exchange resin in a suspension are 

1 mm<D%fe 0 lost. 
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[»#*5] [CLAIMS] 

^fflig^s ^IS^ftfdRiSiKS: The method of Claim 1 that this filtration is 

ftWi&1£t£tft>FTt£t>h,Z>n%jfc performed while distributing the suspension 

*I 1 fE^^O^feo which it depositted. 



[DETAILED DESCRIPTION 
INVENTION] 



of the 



[0 0 0 1] 



[0001] 



imm±<omm&m 



[INDUSTRIAL APPLICATION] 

£?& This invention relates to the manufacturing 
method of a solid polymer fuel cell. 



[0 0 0 2] 



[0002] 



^5 Mill *H#rF^3 1 
3 4 6 9 7f, |S]^ 32974 
8 4f, 3 4 3 2 3 5 5 



[PRIOR ART and PROBLEM] 

Conventionally, the method of mixing the 
electrode catalyst particle and 
polytetrafluoroethylene which were adjusted 
beforehand, forming an electrode sheet, and 
carrying out the thermocom press ion bonding of 
this to an ion-exchange-resin film is learned as 
a manufacturing method of a solid polymer fuel 
cell (for example, US Patent 3134697, 
3297484, and 3432355). 
However, the above-mentioned method has the 
high conclusion temperature of an electrode 
sheet, and cannot perform simultaneously a 
thermocompression bonding with an 
ion-exchange-resin film, but will be in the state 
where a battery property should also be 
satisfied. 
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[0 0 0 3] 

^Bg5 8-4 7 4 7 1^S) 0 
#>f * + fc -e * 5 « 

h 0 



[0003] 

Moreover, the method of making it precipitate a 
catalyst particle according to a chemical 
reduction near the surface in an 
ion-exchange-resin film is learned as a 
manufacturing method of a solid polymer fuel 
cell (for example, Japanese Patent Publication 
No. 58-47471). 

However, as for the above-mentioned method, 
a catalyst exists as a microparticle as much as 
possible in an ion exchange resin, there is a 
fault that it is in other words difficult to disperse 
high, and to exist and for microparticles to 
maintain an electric contact. 



[0 0 0 4] 

5 3 , N o . 1 0 ( 1 
9 8 5), 8 1 2-8 1 7 JC^ 

NAF I ON- 117 

*) SS», 5 %o 

NAFION-117 (OmffiWi 

U * 

b Id 6 0 %£> P T F E ^tK^® 
«*Lfcfk BEE UTS'- btt 
31 & F^NAF I ONI 

iSp R n£) moot, 



[0004] 

In Electrochemical, 53, No. 10(1985), and 812 - 
817 pages, as electrode catalyst powder of an 
oxygen pole, NAFION-117 (a perfluoro carbon 
sulfonic acid type resin, Du-Pont company, 
brand name) solution, i.e., mixed-solvent 
solution of the aliphatic alcohol of NAFION-117 
of 5 % of concentration and water, is mixed by 
the various mix ratio to this electrode catalyst 
powder using the carbon powder which carried 
10% of platinum, after further adding 60% of 
PTFE by the shape of a water suspension and 
mulling the mixture obtained, it roils and 
considers as the shape of a sheet, the oxygen 
pole sheet obtained by vacuum-drying is 
hot-pressed by 100 degrees-Celsius and 210 
kg/cm 2 on a NAFION film (Du-Pont company , a 
solid-polymer-electrolyte film, brand name). 
The joining method of the above-mentioned 
oxygen pole is disclosed, according to this 
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210kg/cm 2 X*fcy Y~? method, it is reported that a polarization 

^ 1 6 KlttOg^S^gl property will improve remarkably if 

7r:£ixTio9 x &2ffefc£tilf three-dimensional-ization of an electrode 

^faHMKt LTtf)NAF I O process site is attained by mixing an ion 

NHIl::— tfc\Z-&it£titi!ffc%fe exchange resin in the oxygen pole integrally 

^^^■^Mi^fiAt^ C joined to the NAFION film as a solid electrolyte. 

t KX otHiSJSt^ h<7)H However, since PTFE is being used for the 

Hkytik&WiZ) t SMU^tt^^f L above-mentioned method, a battery property is 

< [p]±i~<5 w t ^Wia- ^tiTV^ not enough, in order to use a kneading * rolling 

<5 0 LfaLtefcb, JttE^ffite, process, the manufacturing process of an 

PTFE LT\f^Z>tztf>9> electrode sheet is complicated. 

[0 0 0 5] [0005] 

4$|Jf|3p4 - i 6 2 3 6 In Unexamined-Japanese-Patent No. 4-162365, 
fctt* 3 0JIS%tf) the carbon black which carried 30weight% of 

lf:^-^y^7 7^, ^~37 platinum is immersed in the butanol solution of 

>r ^"^ (N A F I ON) <D?# a nafion (NAFION), subsequently, while making 

^V^"C^ the catalyst microparticle which vacuum-dried 
and provided the nafion on the surface, the 

H^LfcMM^^l^tei^^t^ noncatalytically carbon black prepared 

£2^, W\&FBMLtz.f$M%&% separately is immersed in the butanol solution 

— i$)/~7y y# &\ 1~y^Jr> of a nafion, subsequently, the noncatalytically 

<D~7# / —y^SfJSIvlSW #C microparticle which vacuum-dried and provided 

^^X'M'E&^l'XMM^y 4 the nafion on the surface is made, 

^>'%tt^Lt~MfikW$$L s f L % subsequently, the mixture of two kinds of this 

fNcU Hk^^X*^(D 2ffiii<7)® microparticle is mixed with a polytetra 

JBtFOjft-gMfcSraK Uff7^D chloroethylene (PTFE) dispersion, 

oxfuy (PTFE) r^f^ subsequently, filtration drying is carried out, the 

/^-^gytfidU obtained mixture fine powder, on the carbon 

i@<6JftU #feftfciS£#riSI& paper which it is usually used as a fuel-cell 

fetes W$M%WfeW$b LT electrode base material, and was 

iififffiV^ftT&tK 2 OS water-repellent-ization-treated by PTFE 

S% P T F E -e$7Mfc;40;SI Lfc 20weight%, so as that a platinum weight may 
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# — *K>"<— /<— ±.\c s become 0.5 mg/cm 2 , it disperses, subsequently, 

0 . 5mg/cm 2 it presses for 5 seconds under the 

X 0 KWtffi L, 2fcV x "C 1 3 0°C pressurization of 40-kg/cm 2 by 130 

T'40kg/cra 2 CD^PEETT* degrees-Celsius, and an electrode is formed, 

5 U^fyjy w-x LTli^SI the ion-exchange-resin film nafion 117 is 

U 1fc9M2tic(Dfg\\z>( 3r>$£ sandwiched between these two electrodes, it 

W$B$§r$~7 ■i'frVX 1 7 Sr f3 presses for 5 seconds under the pressurization 

^*h s 1 6 0°C, 4 0 k g/c of 160 degrees-Celsius and 40-kg/cm 2 , and the 

m 2 <Dj)[\f£T-T?5%S>W\7*UX L unified. 

T— ffcftrf 5 £ <ir <£ 9 & The method of producing the electrode for fuel 

ttffiffl^ffi^f^SJfe^M^^tt cells which is made of the above is disclosed, 

T:lo9> &J3&KJ:ti\i'pjlk<D according to this method, a highly efficient 

ttSE"CrRtttb<oWffiH fS^x h electrode and a low-cost electrode are easily 

/h5Bi<5 obtained by a small amount of catalyst, it is 

WAftft ©JIIMs|-«ft©ff indicated that creation of the fuel cell of a small 

®zt?£Z)Z t #*iB<fc £ tbT V ^ high output density can be performed. 

6„ L^l^^^ ±f£^"ffiti, However, the above-mentioned method has a 

®isXS^1§?^T^^T*£><5^ fault with a very complicated manufacturing 

&fcfoV, U^PTFE^g process. 

♦1~5^S3 6 0 o CJ^_hTC>^ And since the heat processing more than 

^S£^&oTV^V^£>f[4i temperature 360 degrees-Celsius which PTFE 

O&M&Kf*\%ifc& ; b 0 concludes is omitted, a problem is in the 

moldability of an electrode. 

[0 0 0 6] [0006] 

^^P^fl, t£^fi£#f^3otf This invention aims at providing the solid 

Uf F7^nn^f l^y^i^ polymer fuel cell which has the battery property 

<5wdr&<, ^L< ffif&ft; Zii excellent in the manufacturing process 

fcM3§xmT*t-<WcSffittig simplified remarkably, without using the 

Z^ZmfaMft^mnnni polytetra chloroethylene in a prior art. 

[0 0 0 7] [0007] 
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[$\m%Mft:'tZ>fr#><D^&] [MEANS to solve the Problem] 

&&&l3—rt'>'7y This invention mixes the catalyst which carries 

7^[:WLT^MI> Bft platinum to carbon black, and the solvent 

^ft^^M^t IT^^VS solution of the ion exchange resin as a solid 

&ma<Dfet£t&Wio£lfffi%lRl polymer electrolyte and the solvent for dilution, 

LXMMfc&Mf&Z and forms a suspension. 

i£K^£^7MI^2l£ft This suspension is made to deposit on the 

fcSffi£$t±l£*KI[£-ti\ water-repellent-ization-treated electrode base 

-e*Dffi*fcfi»5ll-J:?)lSK» material. 

fKSr, L< tt#ft Subsequently, an electrode sheet is formed by 

SffiStt'CaiB LTRSHB filtering this suspension by the electrode base 

JR c f , ^e4feSU^)ttJSE*3«t material by pressurization or attraction, making 

y#&ma&VL&Wfo\^& v ) it disperse preferably, and receiving the 

iA£-£6 r t \z t 5 Wffiv'— h platinum supported catalyst and ion exchange 

Sr^EfcU RSffiv'— h 2#C<£> resin in this suspension in an electrode base 

Wlfc&fclkftJ-WftWSLk LX material, between these two electrode sheets, 

©>f*yJS*WllBKS:SE*, * the ion-exchange-resin film as a 

y h^l/X LTRWSi^— h ^ solid-polymer-electrolyte film is sandwiched and 

%%4 *>&&$i]!a^t • hot-pressed, and this electrode sheet and this 

— ftflrf 5 - i: ion-exchange-resin film are joined * unified. 

SrfliWI" S The solid polymer fuel cell characterized by the 

t> £) T?fo 5 o above-mentioned is provided. 



[0 0 0 8] [0008] 

^ISW-jo^T, G&£;*7— jtf In this invention, the platinum burden of the 

y:/? y 9 ViW& LTftSfiWBE catalyst which carries platinum to carbon black 

tf>64fcfifS*^ il^5~4 0 is usually in 5 to 40weight% of a range, 

lf%, frit L<tt25~40 preferably it is in 25 to 40weight% of a range. 



[0 0 0 9] [0009] 

&%W\Zidrt ZWifaMft^FMtft As an example of the ion exchange resin as a 

%t LT^ty^H^W solid polymer electrolyte in this invention, it 

t LTh OitfNAFION- mentions NAFION-117 (a perfluoro carbon 

117 (/<—y;l'$'vjJ—tfl/ sulfonic acid type resin, Du-Pont company, 

X/UTfry&ffiffe.Tx-tfl/ftM, brand name). 
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^dM) tfii>1tThtiZ> 9 vfr^Jr As a solvent solution of this ion exchange resin, 

fis t It it mentions the alcohol solution of NAFION-117, 

fl, NAF I ON- 1 1 7 COT the mixed-solvent solution of an aliphatic 

yuj^ffi, BK7^3- alcohol and water, etc., the concentration is 

/i'b7kt<DMg'm%f&W£t*tf usually in 0.1 to 5weight% of a range, preferably 

fctf -fr^Satt. iiff 0 . it is in 1 to 5weight% of a range. 

[0 0 10] [0010] 

*3!M^*3V^Tfi6ffl £ft-5#^ The solvent for dilution used in this invention is 

fflj£j3ttt\ Mffltfe ; fc1&Z>tz#)fc used in order to obtain a suspension, comprised 

fflV^btbS t>CD"CfcoT\ such that as the example, the mixed solvent of 

LT> JbHSSIT^^— an aliphatic alcohol and water, preferably it is 

7kt<DM.&M&, #*L<te i the mixed solvent of i-propanol or n-butanol, 

- -fu /< / —)Vfo <5 V *F± n - rf and water etc. can be mentioned. 

[001 1 ] [0011] 

sMSfJJfcjol^T* S^fiSPttaE, In this invention, as the mixed method of a 

-f ^*>S^«Jfll^^^SJK*5«t platinum supported catalyst, the solvent solution 

U*^ffl2£^^^;S7£ t LT of an ion exchange resin, and the solvent for 

tt^fi'&IB1 £ fc#fcSJIfittft< > dilution, there is in particular no limit in mixed 

I^B#(^^LTfcJ;<. (flx.fi order, it may mix simultaneously, for example, 

^M^^^f^^^ffl mixing uniformly using an ultrasonic 

^Ti£j— fcfi'cH'<50)J& s #F* L homogenizer etc. is desirable, and a 

< , r ^fi-frfc «t 9 HSKRj& s JI£ suspension is formed by this mixing. 

[0 0 12] [0012] 

#3fi9Jfc*3l^T\ 6&fi£fftb8L In this invention, as the mixing rate of a 

4 # *s#W$l!!n<O^Wfe%il° «t platinum supported catalyst, the solvent solution 

l5ftRffl®J&tf)iI'&S'n* £ It of an ion exchange resin, and the solvent for 

fi, R^^^XtfeWflH^SjK^ dilution, the amount of the solvent solution of 

ffiOflrd^ >f d"V2fl£SM*IH L this ion exchange resin is in the range of 5 to 50 
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TRttStl 0 0iii;£l$i3 9 5— weight-parts per 100 weight-parts of this 

5 0 SftSP^ £F£ L < ft 1 0 ~ catalyst as an ion exchange resin. 

5 0li^jgil:fc"9, K# Preferably it is in the range of 10 to 50 

IR&fflEo*^ &4*y&&ffi weight-parts. 

JB^SaESiS 1 0 OSfiSS^ The amount of this dilution solvent is in the 

*K 10 0~4 0 0tiS, £F range of 100 to 400 weight-parts per 100 

JL<fi 350 — 400 IMKSfl weight-parts of solvent solutions of this ion 

©<fiHK*5o ^^"^Wb exchange resin. 

OSSJiJSlBE©**^ Preferably it is in the range of 350 to 400 

mmt LXmmi 0 0**953 weight-parts. 

D 5fifiSB*SI"t?*)oTttlftJi If the amount of the solvent solution of an ion 

fif&tj£1&^\zftft\z?T%t>tib exchange resin is less than 5 weight-parts per 

•f^cK14^^"Cff4 L< 4< , 100 weight-parts of catalysts as an ion 

5 Ojtli§|5£r^;i<5 bf&W&T exchange resin, a resin does not spread round 

©#SEL4V^>f*vSS|jyR©tt a catalyst particle sufficiently and is not 

L < ft V\ desirable in respect of the film-forming property, 

&ftE0>lri&^ R^f;tv£j&Jlf (£> if it exceeds 50 weight-parts, the part of the 

Ite&SS&t 10 0 fiftffi^ HO ion-exchange membrane in which a catalyst 

0fi4SB*WTfrmi§ffi£r#6 particle does not exist generates and is not 

r t ttHJit?*?* L < ft < , 4 desirable. 

0 01tijS5£S;i5 tiki's It is difficult to obtain a suspension, if the 

ifcifil^ffl# s #»j& i 9 , f t amount of the solvent for dilution is less than 

5 L< ftV\, Sfc, ft 100 weight-parts per 100 weight-parts of solvent 

f^fflfi^^Stes ffM^ttS * solutions of this ion-exchange membrane, and it 

y y — <D\3Mft%£$. 35 s 2 . 5 ~ is not desirable, it is not desirable at the point 

2 5 SS%, L < fi£ 2 5 ~ that the filtration which will be later mentioned if 

3 £4%<7)j6ffl £ &<5&T?fc it exceeds 400 weight-parts takes time too 
?U £>Bfl0$Mft*a 5 much. 

2 . 5 fi*%5feJS"CHS5S"f 5 Moreover, the amount of the solvent for dilution 

JtiB£l#IH*Sfl^5-f #*5<bV^ is an amount used as the range of 2.5 to 25 

5fSIi# s fo?K 2 5Sfi%Sr® weight% of solid-content concentration of the 

x.5iK»?S*r#5-i:fifflii slurry formed. 

t'fcotSJL<4l/\ Preferably, it is an amount used as 25 to 

3weight% of a range. 

There is a problem that the filtration later 
mentioned if solid-content concentration of this 
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slurry is less than 2.5 weight% takes time too 
much. 

If it exceeds 25 weight%, it is difficult to obtain a 
suspension and it is not desirable. 

[0 0 13] [0013] 

Z.(DX 0 fcLTEWSftfc*? The slurry formed by doing in this way, on the 
y— W.-M\t^M LfcWllE water-repellent-ization-treated electrode base 
W±l-, &&Mt ItO. 0 1 material, it deposits in the range of 0.01-4 
- 4 m g / c m 2 £>$EB8T # -£*i mg/cm 2 as a platinum amount, respectively. 
*W£fB £ft5o S&itf* 0 . If a platinum amount is under 0.01 mg/cm 2 , the 
0 1 m g / c m 2 **-Cf4»j(t active site of a catalyst is too few, and since the 
OJSttjfe*^ft"t"^"C— 3fe4K electric current more than a constant rate 
±©«jft&jfrf w fcj&St?#4V^ cannot be passed, it is not desirable, it is not 
<£"C#f* t< ft< , 4m g/c desirable at the point that the thickness of a 
m 2 SrjBx.5 tRJSH^ff*^ reaction layer will become bigger if 4 mg/cm 2 is 
< ft 9 J6$lj&s*# < ft 5£ exceeded, and a resistance becomes bigger. 
U< ftV\> ^V^"Ci#9$ Subsequently, the suspension which it 
ixfcfijfi?SS:ADiE-t*5?5\ fc£ deposited is pressurized, or an electrode sheet 
V^tt«S*W^S*t, K»$<J: is formed by filtering by the electrode base 
jx#{ffl£;ft]£l-LTK3l*f material and receiving the platinum supported 
^(^J:^, IKIK9HE£\ #F*U catalyst and ion exchange resin in this 
< riffiffSt^^^^l^^-ft^ suspension in an electrode base material, 
£fflV^T#ifc£*£ft/^*b> distributing this suspension using an ultrasonic 

Stf-C*iSUTR!K®}K t t 3 ^6 homogenizer etc. preferably by sucking by 
^fitStt^ctW carrying out a suspension and a reverse side to 

Jfi£effiSWrtt£©9ii*-£5 a negative pressure to an electrode base 
Zt\zX9WMiy-h £ material. 

ft5o SSWffi^ As required, filtration is repeated and is 

w64SftMIio ( ];Wt^ performed until the platinum supported catalyst 
8Mtfffi* s 4< #5 and ion e xchan 9 e resin in a suspension are 

•9 ill UTfrft 5o-^ mAn/Eteu lost. 

0dx.tf*DlEi8iaSa^J: ^ffft For example, a pressure filtration apparatus 
V\ K5ltt0»]x.tfK3l88iSiSS performs pressurization here, attraction is 
l£«k ^fTftfrfr^o performed by for example, the attraction 

filtration equipment. 
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[0014] [0014] 

Z<DX 0 \Z Lt\ %&X£titzWj Thus, the solvent which remains in the applied 

• electrode is evaporated * removed, and an 

i LTiS^- f^MJti electrode sheet is formed. 

<5 0 5£#S8£0^3§ • l^^fL For example, 80 degrees-Celsius vacuum 

tflxjf 8 Otj^SSl&Klcfc ot drying can perform evaporation * elimination of 

ffft ):t^"CfS 0 a residual solvent. 

[0 0 15] [0015] 

l(k^^X\ ^<D£ o \z. LTMf&& Subsequently, between two electrode sheets 

tLftW&is—h2tic<DWz\§ib formed by doing in this way, the 

Mft^MMW^t LX<D4 ion-exchange-resin film as a 

^St^fttBBKSrR/u/T*^ y Y~fV solid-polymer-electrolyte film is sandwiched and 

* LTtfi'^ h t^f ^"^5:^ hot-pressed, and an electrode sheet and an 

fitflmt&h SrSca* • — frfb1~5 0 ion-exchange-resin film are joined * unified. 

rcD/fty h;/VyqL ii^MS This hot press can be carried out to the 

14 0~2 0 0°C, J££) 2 5 ~ pressurization conditions for normal 

200kg f/cm 2 ^oXXfy" temperature 140-200 degrees-Celsius, 

U^Wffl 3 ~ 1 8 0 ®<Dl)UE.0k pressure 25-200 kgf/cm 2 , and press time 3-180 

ftTWT*5 -£j&*T?#5 0 seconds. 

[0 0 16] [0016] 

^(Dj: 9 ^ LTJF^^tifc^r* ^" Thus, a collector is stuck by the conventional 

y^&ffifd^h Hfi*i' w - h £ method on both surfaces of the conjugant of the 

iMa' i$<D\ftj\E]\c, ffi&K&tyM ion-exchange-resin film and electrode sheet 

SEf$£35#£-tf\ £?>^7k|{ftt} which were formed. 

AP& J:t/iittlAP Srlxtf 5 A solid polymer fuel cell can be obtained by 

w t 9 HftfU^^S^M^St further preparing a hydrogen entrance and exit 

vl t <5 0 and an oxygen entrance and exit. 

[0017] [0017] 



[Wj\<D®}$k\ [ADVANTAGE of the Invention] 

^^MKXti^, $:Mt&Wf\Z-$o According to this invention, it provides the 
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Z> y x h y y^^rv ^- s f m \s battery property excellent in the manufacturing 
y£fflv>5^<tfr<, ^IXfS process simplified remarkably, especially the 
KHb £ ftfcRi£lST*1~ Cttfc solid polymer fuel cell which has the advantage 
fllflbtttbx 1#^(B:ia^*3V>T t which can acquire a big electric current even if 
*#*fiiffi£#5wiJ& s T*#5 low temperature, without using the 
fll^fc^tSBftift^S^ polytetrafluoroethylene in a prior art. 
fli?fo& s *1&£*b5o #35W;£ffi According to the method of this invention, the 
\Z.£iit£* MM?fc<nM$b<DB. part which the filtrate passed serves as a 
affi^ffliS UfcW^J^Wi^ff passage of favorable mass transfer at the time 
W$[z.1d\/*XfoBi1ftt£fa9frWl of the action of an electrode in the case of 
<DMX6bt£*)s MKMft* s ft#f filtration of a suspension, mass transfer is 
-eftbjfiE^Iffl^^iKv^HftSi^ favorable and the high electrode for solid 
SM6|sf*}fifflWi* s #bil'5o polymer fuel cells of a catalyst utilization factor 
##W;£fel-J:*Uf. !BiBift£> is obtained. 

JDJ£4fcttlft5lte:«fc 5ftiB£> According to the method of this invention, it 
BS, HW*S:^*kS-frft*?>ff carries out in the case of filtration by 
fc5wifc:J:!K fttSftf ^0)6 pressurization or attraction of a suspension, 
^mm^ t Bftiftft^S distributing a suspension. 
fi¥Kfc 5 >f *y XJjMtfJB© Thereby, it mixes, without both of the platinum 
&MZ>Zkft<&&£fa. fi£ supported-catalyst particle, and the ion 
fiJ5<tejR^Jffi^ s ft-tU • exchange resin which is a solid polymer 
fk<D\£Mi:£t>\z\ft±£-\£Z>Z. electrolyte in a catalyst layer inclining, the 
kfcX*%& 0 utilization factor of a platinum supported 

catalyst improves, the property of a battery can 
further be improved. 

[0 0 18] [0018] 



mnm [examples] 

SrfgtkWfci: 9#38WS:& h In more detail, an Example demonstrates this 

\zm L < IS.Wi~5o invention below. 

[0019] [0019] 

l Example 1 

tfyf? y?\Z4 0fift% 100g of catalysts which carry 40weight% of 
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y h/U/m i n, Sffi, 

ftO. 2 y y YJV/m in, S 
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platinum to carbon black, and the mixture which 
is made of 3200g of mixed solvents of the 
weight ratio 4:1 of 800g of alcohol solutions of 
the 5-weight% nafion 117, water, and alcohol 
were uniformly mixed using the ultrasonic 
homogenizer, and the suspension of 3.5 
weight% of solid-content concentration was 
formed. 

A suspension is made to deposit on the carbon 
paper of thickness 0.4 mm, at 75 % of porosities 
water-repellent-ization-treated by the 
conventional method using the PTFE solution 
25weight%, so as that a platinum amount may 
become 4 mg/cm 2 . 

The suspension was filtered on the conditions 
of 200-kPa pressure difference, the platinum 
supported catalyst and nafion 117 in a 
suspension were received in the carbon paper, 
and the electrode sheet was formed. 
Between two formed electrode sheets, 
NAFION 11 7 film is sandwiched, it presses for 
60 seconds under the pressurization of 150 
degrees-Celsius and 200 kgf/cm 2 , and an 
electrode sheet and NAFION-117 film are joined 
* unified, a collector is stuck by the conventional 
method on both surfaces of the conjugant of the 
electrode sheet and NAFION-117 film which 
were obtained. 

The solid polymer fuel cell was obtained by 
further preparing a hydrogen entrance and exit 
and an oxygen entrance and exit. 
About the battery property of the obtained 
battery, each gas is respectively introduced into 
each pole of a battery by the hydrogen rate of 
flow of 0.2 litre/min, the normal pressure, the 
oxygen rate of flow of 0.2 litre/min, and the 
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>tg[^2gA WMiHLl£:$; 6 0°C, normal pressure, when the battery temperature 

*^;tf^£;frni* LT^flt;Kl££r was made into 60 degrees-Celsius, hydrogen 

ffftofc^w 1 gas was humidified and the power generation 

^-Sl/±:ffil&£r#fc 0 was examined, an electric-current-voltage curve 

like FIG. 1 was obtained. 

[0 0 2 0] [0020] 

Mtk&\ 2 Example 2 

^^£titzMMB$:gi : m$.ft z £ A solid polymer fuel cell is obtained like 

i/j-Jf— htit Example 1 except filtering distributing the 

i®*t~<5j5^k 1 t IrHSII" suspension which it depositted with an 

LT@flsift^^*S^<SfW?&4' ultrasonic homogenizer, when the battery 

^tUcol^T^Jfe^l 1 performance test similar to Example 1 was 

m<£8?fct£i&r* hSrfrftofc performed about it, an electric-current-voltage 

HI 1 (Dii 5 curve like FIG 1 was obtained. 

[0ffi<£ffi*ftlftW] [BRIEF DESCRIPTION OF THE DRAWINGS] 



i ] [Fia 1] 

&WM%W:<Dfr% L^^WMKX It is the graph which shows the relationship of 

oT#bft51tMLOtti&^:&tf the voltage and current density in the property 

5 SEE t %M&& k<DMffi&7F of a battery obtained by the desirable aspect of 

•t^yy-Ch 5 , 1 te^lfeffil 1 a method of this invention. 

<Dffi%z%^ U 2 tt^JKW 2 (D 1 shows the result of Example 1, 2 shows the 

MS:^^i~o result of Example 2. 

1 ] [FIG 1] 
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tta»A A /cm 2 

Current density, 
Examplel, Example2 
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